Identification of estrogenic activity of chlorinated bisphenol A using a GFP expression system.
A green fluorescent protein (GFP)-reporter vector regulated by an estrogen response element (ERE) was constructed and transfected into human breast carcinoma MCF7 cells. Stable transfectants were selected and their GFP fluorescence intensity was measured using a quantitative fluorescent imaging system. 17β-estradiol (E(2)) and bisphenol A (BPA) induced a dose-dependent increase in GFP intensity in the cells, reaching maximum response at 5×10(-10) and 10(-5) M, respectively. Using this GFP expression system, we examined the estrogenicity of mono-, di-, tri-, and tetra-chlorinated BPAs, which were detected in wastewater from waste-paper recycling plants using sodium hypochlorite as a bleaching agent. 3-ClBPA and 3,3'-diClBPA showed similar estrogenicities, effective at lower concentrations than parent BPA. On the other hand, the maximum activities of BPA and 3,3',5-triClBPA, whose EC(50) were similar, were higher than other chlorinated BPAs. This is the first demonstration of the estrogenicity of chlorinated BPAs. Since polychlorinated BPAs were not easily biodegraded, chlorinated BPAs might be more severe endocrine disruptors than BPA.